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DETAILED ACTION 

1 . This office action is in response to the amendment/arguments dated 12/18/2003. 
Applicant's amendment to claim 13 is sufficient to overcome the previous objection to 
the claim. Accordingly, this objection is withdrawn. Currently, claims 1-6, 13, and 21-25 
are pending. 

Claim Rejections - 35 USC § 103 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

3. Claims, 1-4, 21-22, and 24-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lai et al. (US5580667) in view of Bertero et al. (US6150015). 

4. Claim 1 requires a layered polycrystalline structure comprising a seed crystal 
layer containing a non-magnetic element; a magnetic crystal layer containing a non- 
magnetic element diffused along a grain boundary, said magnetic layer at least partly 
excluding a non -magnetic element out of a lattice of the magnetic crystal layer; and a 
non-magnetic crystal layer between the seed crystal layer and the magnetic crystal 
layer, wherein the non-magnetic crystal layer contains a non-magnetic element at a first 
concentration level near the seed crystal layer and at a second concentration level 
smaller than the first concentration level near the magnetic layer. 

5. It is noted that the requirement, "said magnetic layer at least partly excludes a 
non-magnetic element out of a lattice of the magnetic crystal layer," is read on by any 
magnetic layer. The requirement that the layer "at least partly exclude" a non-magnetic 
element merely requires "some" of "any" non-magnetic element to not be present in the 
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lattice of the magnetic layer. Thus, even if a magnetic layer were comprised of only 
magnetic elements, i.e. a pure Co layer, it would still read on this claim requirement 
because it at least partly excludes every known non-magnetic element. 
6. Bearing this interpretation in mind, Lai et al. (Lai) teaches a magnetic recording 
medium comprising a substrate 22, and a sputtered crystalline underlayer 24, a gradient 
layer 25, and a first magnetic layer 30 formed in this order from the substrate (figure 1 
and column 3, line 55-column 4, line 3). The sputtered crystalline underlayer is made of 
Cr (column 4 lines 19-25) and is considered by the examiner to be equivalent to the 
applicants claimed seed crystal layer containing a non-magnetic element. The magnetic 
layer 30 is a Co based alloy that comprises an alloy of Co with one or more of the 
elements Ni, Pt, Nb, Cr, Ta, V, W, B, Zr, Si, Hf, and P, with exemplary alloys including 
CoCrTa, CoCrPt, CoCrNi, CoCrTaPt, CoCrTaNi, CoCrTaPtB, and CoNiPt (column 4, 
lines 36-50). The gradient layer at the boundary of the Cr underlayer and the Co based 
magnetic layer exhibits an axial composition gradient, wherein the gradient layer 
contains progressively more of the alloy composition of the magnetic layer and 
progressively less of the underlayer Cr metal as the film progresses in the direction from 
the Cr underlayer to the magnetic layer. It is the examiners position at some portion of 
this gradient layer is equivalent to applicants claimed non-magnetic crystal layer, as the 
layer progresses from pure crystalline Cr at the boundary between the Cr underlayer 
and the gradient layer (Cr is known to be non-magnetic) to pure Co based magnetic 
alloy at the boundary between the gradient layer and the magnetic layer. Thus, the 
gradient layer necessarily possesses an area that contains a large amount of Cr 
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(equivalent to applicants claimed first concentration level) near the underlayer, and 
contains progressively less Cr as the layer approaches the Co based magnetic layer. 

7. However, Lai does not teach that non-magnetic element is diffused along the 
grain boundary of the magnetic layer, as required by claim 1 . 

8. With respect to this deficiency, Bertero et al. (Bertero) teaches that the signal to 
noise ratio of a magnetic layer can be improved by segregating the crystal magnetic 
grains with a segregant material, such as a Cr (column 2, lines 4-10). 

9. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to select a CoCr based alloy as the magnetic layer in Lai, such 
that the Cr in the alloy segregates the magnetic crystal grains. 

1 0. One would have been motivated to make this modification in light of the teaching 
in Bertero that the signal to noise ratio of a magnetic layer can be improved by 
segregating the crystal grains in the layer with a non-magnetic material such as Cr. One 
would have specifically selected a CoCr based alloy as the Co based magnetic layer of 
Lai in light of the fact that Lai recognizes the equivalence of CoCr alloys to the other 
materials listed as suitable for forming the magnetic layer. 

11. Claim 2 requires the seed crystal layer to contain Cr in an amount of ^50 atomic 
%, the magnetic layer to comprise a Co based alloy having Cr atoms diffused in the 
grain boundary, said Co-based alloy magnetic crystal layer at least partly excluding Cr 
atoms out of a lattice of the magnetic crystal layer; and the non-magnetic layer to 
comprise a Co based alloy non-magnetic crystal layer containing Cr atoms at a first 
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concentration nears the seed layer and a second concentration smaller then the 1st 
concentration near the magnetic layer. 

12. It is noted that the limitation "at least partly excluding Cr atoms out of a lattice of 
the magnetic crystal layer" does not require the any portion of the magnetic layer to 
"completely" exclude Cr atoms. Thus, this limitation is read on by a CoCr containing 
magnetic alloy layer wherein at least some Cr is segregated out at the grain boundary, 
even if some Cr remains in every portion of the magnetic layer. 

13. Bearing this interpretation in mind, the limitations of claim 2 are met as set forth 
above for claim 1 . 

14. Claim 3 requires the seed layer to be pure Cr. This limitation is met as set forth 
above for claim 1 . 

15. Claim 4 requires the same limitations as claim 1 , except for the recitation that the 
structure is a magnetic recording medium. These limitations are met as set forth above 
for claim 1 . 

16. Claim 6 requires a Ti layer to be defined along the surface of the substrate. Lai 
teaches that a metal layer is preferably formed on the substrate prior to forming the Cr 
underlayer. The metal layer is typically formed form Ti, V, W, Si, Mo, Nb, Ag, B, Al, Gd, 
or Ni/P, with Ti being preferred (column 5, line 63-column 6, line 5). 

17. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to utilize a Ti layer between the substrate and the Cr underlayer 
taught by Lai. 
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18. One would have been motivated to select Ti for this purpose as Lai recognizes Ti 
to be equivalent to the other materials listed as suitable for forming this layer. 

19. Claim 21 requires the magnetic crystal layer to have crystal grains equal to the 
size of the grains in the non-magnetic layer. Although Lai does not expressly teach this 
limitation, Bertero teaches that a sputtered magnetic layer in a magnetic recording 
medium epitaxially grows over the grains of the layer upon which it is deposited. Thus, 
the size of the magnetic grains is controlled by the size of the underlayer grains (column 
14, lines 1-27). Thus, in light of the teaching that the grains of the magnetic layer 
epitaxially grow over the grains of the nucleation layer, and that the grain size of the 
nucleation layer controls the grain size of the magnetic layer, the examiner takes the 
position that the magnetic layer grains in Lai will be of equal size to that of the gradient 
layer grains. Thus, the limitations of claim 21 are met. 

20. Claim 22 requires the non-magnetic crystal layer to have an epitaxial relationship 
to the seed layer. As established above for claim 21 , sputtered deposited layers in 
magnetic recording media epitaxially grow over crystalline layers upon which the sputter 
deposited layer is deposited. Thus, the examiner takes the position that this limitation is 
met, although it is not expressly taught. 

21 . Claim 24 requires the non-magnetic crystal layer to have a concentration 
gradient of the non-magnetic element from the first concentration level to the second 
concentration level. This limitation is met as set forth above for claim 1 . 

22. Claim 25 requires the magnetic element to contain the non-magnetic element at 
a concentration level equal to the second concentration level along the grain boundary. 
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Although this limitation is not expressly taught, Bertero teaches that grains in a CoCr 
based alloy magnetic layer are segregated by "excess Cr" in the alloy (column 14, lines 
1-7). Lai teaches that the gradient layer contains progressively more Co based alloy and 
progressively less Cr from the underlayer as the layer progresses away form the 
underlayer (column 4, lines 25-35). Therefore, the excess Cr in the alloy magnetic layer 
at the point at which the magnetic layer and the gradient layer meet will logically be the 
amount of chromium from the underlayer remaining in the upper portion (second area) 
of the gradient layer. Thus, as Bertero clearly teaches that "excess Cr" in the alloy 
separates the grains in a CoCr based alloy, it is the examiners position that the amount 
of Cr in the grain boundaries of the Co based magnetic layer will be equivalent to the 
amount of Cr in the upper portion of the gradient layer. Thus, the limitations of claim 25 
are met. 

23. Claims 5, 13, and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lai in view of Bertero as applied to claim 1 above, and further in view of Okumura 
et al. (US5700593). 

24. Lai as modified by Bertero above fails to teach the limitation in claim 5 requiring 
an amorphous layer to be formed between the substrate and the seedlayer. 

25. With respect to this deficiency, Okumura et al. teaches that the crystal grains of a 
magnetic recording medium can be refined by forming a non-magnetic amorphous 
metal layer on the surface of a substrate prior to the deposition of any other non- 
magnetic or magnetic layers (column 2, lines 38-65). Suitable materials for forming the 
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non-magnetic amorphous layer include pure Cr, pure V, pure Ti, or a Cr, V, or Ti alloy 
having an alloy composition providing an amorphous structure (column 4, lines 15-20). 

26. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to form a non-magnetic amorphous Ti layer as taught by 
Okumura et al. between the substrate and the Cr underlayer utilized by Lai as modified 
by Bertero. 

27. One would have been motivated to make this modification due to the teaching in 
Okumura et al. that the grain size of a magnetic recording medium can be improved 
through the deposition of a non-magnetic amorphous layer on the surface of a substrate 
prior to the deposition of other magnetic or non-magnetic layers. One would have 
specifically been motivated to choose Ti as the non-magnetic amorphous material due 
to the teaching of the equivalence of Ti to the other materials listed as suitable for use 
as the amorphous non-magnetic crystal layer by Okumura et al. Further, a Ti coating is 
listed by Lai as a preferred material for coating a substrate prior to coating the Cr 
underlayer. 

28. Claim 13 requires a layered polycrystalline structure comprising amorphous 
nucleation sites physically separated on a surface of a substrate, each of said 
amorphous nucleation sites being made of an aggregation of predetermined atoms, and 
a crystal layer covering the surface of the substrate and containing crystal grains 
growing from the nucleation sites. 

29. Regarding these limitations, Lai as modified by Bertero and Okumura as set forth 
above clearly teaches the advantages of forming an amorphous Ti layer on the surface 
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of the substrate prior to forming the crystalline Cr underlayer. Further, Lai teaches that 
the Ti coating is preferably 50-200 angstroms thick (column 5, line 63-column 6, line 5). 

30. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to form a 50angstrom thick Ti layer over the subtrate taught by 
Lai, as Lai specifically teaches that this is a suitable thickness for the Ti layer. 

31 . While Lai as modified by Bertero and Okumura does not teach the applicants 
requirement of a amorphous nucleation sites spaced apart from one another, it is the 
examiners position that this 50angstrom (5nm) thick layer meets this limitation, as the 
applicant in his arguments dated 7/28/03 admits that layers that are >10nm thick form 
continuous layers, which logically leads to the conclusion that layers less then 10nm 
thick are discontinuous. Thus, given this admission (which is echoed by the Okumura at 
column 5, lines 15-20), it is the examiners position that the 5nm thick it layer meets the 
applicants requirement of the formation of nucleation sites spaced apart from one 
another as it will be a discontinuous layer and thus necessarily have individual sites 
separated from one another. 

32. Further, it is noted that the combination of Lai with Bertero and Okumura does 
not expressly teach the applicants limitation requiring a crystalline layer to be growing 
from the nucleation sites. However, given that Bertero teaches that sputter deposited 
layers epitaxially grow over layers on which they are deposited, and given that a 
crystalline Cr layer is deposited on the amorphous Ti layer, the examiner takes the 
position that this limitation is met. 
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33. Claim 23 requires at least the surface of the substrate to be amorphous. Lai 
teaches that the substrate can be made form materials such as glass, carbon, silicon, 
glass-ceramic, or ceramic (column 5, lines 40-52). 

34. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to utilize a glass substrate as the substrate in Lai as modified 
by Bertero and Okumura, as Lai recognizes the equivalence of glass to the other 
materials listed as suitable for this purpose. 

35. It is the examiners position that the limitations of claim 23 are met when a glass 
substrate is utilized, as glass is a known amorphous material. 

36. The examiner acknowledges that Lai states that some substrates are initially 
formed as an amorphous glass and then heat-treated to form a crystalline ceramic 
phase. However, the examiner reads this passage in Lai as referring to the glass- 
ceramic type substrates listed as suitable, and not simply a glass substrate. 

Response to Arguments 

37. Applicant's arguments dated 12/18/2003 have been fully considered but are not 
persuasive. 

38. The applicant's argument with respect to claims 1-4, 21-22, and 24-25 is 
unpersuasive. Essentially the gist of the applicant's argument is that the limitation "at 
least partly excluding a non-magnetic element from a lattice of the magnetic layer" or "at 
least partly excluding Cr atoms from a lattice of the magnetic layer" requires a non- 
magnetic element, i.e. Cr, to be completely excluded from at least a portion of the 
magnetic layer. This argument is not persuasive because the applicant's claim language 
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is open to a much broader interpretation. Namely, "at least partly excluding a non- 
magnetic element from a lattice of the magnetic layer" merely requires that at least 
some of at least one non-magnetic element be excluded from the lattice of the magnetic 
layer. This language can be read on by any magnetic layer, because: 1) it is highly 
unlikely that a magnetic layer will be made up of each and every non-magnetic element 
that is known; and 2) even if a magnetic layer were made up of such an alloy, any one 
of these elements are not required to be "completely excluded" and thus even if each 
and every non-magnetic element were present in the alloy it would be "at least partly 
excluded" to some extent. Thus, applicant's argument is not persuasive because it is 
not commensurate in scope with the claims. 

39. Applicant's argument with respect to claims 5, 13, and 23 are unpersuasive as 
well. Applicant has traversed the examiners assertion that Ti layers that are less than 
10nm thick will necessarily be discontinuous on the grounds that: 1) Lai does not 
disclose a discontinuous layer; and 2) forming a discontinuous layer depends on the 
material and thickness of the deposited layer and the surface tension between the 
deposited layer and the layer upon which it is deposited. It is noted that the examiner 
believes that applicant's statement that "while it is accurate that Ti may form a 
continuous layer at a thickness of approximately lOnrn" contains a typo, in that 
applicant meant to argue 10.0nm, as opposed to LOnrn. However, as will be explained 
below this has no impact on the result. 

40. Applicants arguments enumerated above at section 29 are unpersuasive for the 
following reasons. First, the prior art, namely Okumura, states a column 5 lines 15-20 
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that sputter deposited Ti layers having a thickness >10nm are preferably formed so a 
continuous film is obtained. This logically infers that Ti layers having a thickness <10nm 
will be discontinuous. Bearing this in mind, Lai teaches the formation of a Ti underlayer 
between a Cr underlayer and a substrate, wherein the Ti underlayer can be 5nm thick 
(see Lai, column 6, lines 1-5). Thus, the examiner maintains that the Ti layer formed by 
Lai will be discontinuous in view of the teachings of the prior art and applicant's own 
admissions. Second, applicant's arguments in the instant response go against the 
applicant. Specifically, applicant has argued that the composition and thickness of a 
layer, as well as the surface tension between a deposited layer and the layer upon 
which it is deposited are crucial to obtaining a discontinuous film. Bearing this in mind, it 
is noted that the material in question (Ti) is the same in both Lai and Okumura. Further, 
the substrates in Lai are the same as the substrates of Okumura (see Lai, column 5, 
lines 40-51; and Okumura, column 3, lines 54-65). Thus, given the very strong inference 
in Okumura that Ti layers that are <;10nm thick are discontinuous, applicant's argument 
actually supports the examiners position that the Ti layer of Lai as modified by Bertero 
and Okumura will be discontinuous because the composition of the Ti layer and the 
Substrate in Lai is the same as those taught by Okumura. Further, the thickness of the 
Ti layer in Lai is below the thickness of the Ti layer of Okumura, which as stated above 
presents a strong inference that a Ti layer that is less than 10nm is discontinuous. 
41 . Thus, for the reasons set forth above and because the applicant has not provided 
any evidence that a Ti layer that is less than 10nm thick is continuous, the applicant's 
arguments are not deemed to be persuasive. 
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Conclusion 

42. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37. CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nikolas J. Uhlir whose telephone number is 571-272- 
1517. The examiner can normally be reached on Mon-Fri 7:30 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul J. Thibodeau can be reached on 571-272-1516. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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